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(54) TEMPERATURE COMPENSATED OSCILLATOR AND ELECTRONIC EQUIPMENT 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a miniaturized 
temperature compensated oscillator at a reduced cost. 
SOLUTION: The temperature compensated oscillator 10 
is composed of an oscillation circuit 1, and a variable 
capacitance element VD connected to the oscillation 
circuit 1. An output V1 of a temperature compensated 
circuit 2 is connected to one end of the variable 
capacitance element VD, while a voltage V2 varying with 
the same phase as the output V1 is connected to the 
other end of the variable capacitance element VD. Thus, 
when a source voltage is varied, voltage variations of the 
same phase arise on both ends of the variable 
capacitance element VD resulting in canceling each 
other. Accordingly the voltage variation between both 

ends of the variable capacitance element VD can be reduced to decrease the frequency 
variation of the signal being output from the temperature compensated oscillator. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the temperature compensation oscillator with which it is the temperature compensation 
oscillator which has an oscillator circuit, the variable-capacity component connected to said oscillator 
circuit, and a temperature-compensation circuit, and the electrical potential difference which the output 
of said temperature-compensation circuit is connected to the end of said variable-capacity component, 
and is outputted from said temperature-compensation circuit, and the electrical potential difference 
which is in phase and is changed are characterized by being inputted into the other end of said variable- 
capacity component. 

[Claim 2] It is the temperature compensation oscillator characterized by being the temperature 
compensation oscillator which has an oscillator circuit, the variable-capacity component connected to 
said oscillator circuit, and a temperature-compensation circuit, connecting with the end of said variable- 
capacity component, and connecting the output of said temperature-compensation circuit to a power 
supply terminal with said same oscillator circuit, said temperature-compensation circuit, and other end 
of said variable-capacity component. 

[Claim 3] It is the temperature compensation oscillator according to claim 1 or 2 characterized by 
connecting the end of said variable-capacity component to said piezoelectric transducer by said 
oscillator circuit having a piezoelectric transducer. 

[Claim 4] The other end of said variable-capacity component is a temperature compensation oscillator 
according to claim 1 to 3 characterized by connecting with said power supply terminal through the first 
resistance. 

[Claim 5] It is the temperature compensation oscillator according to claim 2 to 4 which the other end of 
said variable-capacity component is connected to the end of the second resistance, and the end of the 
first capacity means, and is characterized by grounding the other end of said second resistance, and the 
other end of the first capacity means. 

[Claim 6] It is the temperature compensation oscillator according to claim 2 to 4 characterized by 
connecting the other end of the second resistance to a control terminal by connecting the other end of 
said variable-capacity component to the end of the second resistance, and the end of the first capacity 
means, and grounding the other end of said first capacity means. 

[Claim 7] Said compensating network is a temperature compensation oscillator according to claim 1 to 6 
characterized by having resistance and a temperature-sensitive resistance element. 
[Claim 8] The electronic instrument characterized by having a temperature compensation oscillator 
according to claim 1 to 7. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic instrument which used a temperature 
compensation oscillator and it, for example, the temperature compensation oscillator used for a mobile 
transmitter, and the electronic instrument using it. 
[0002] 

[Description of the Prior Art] Generally, a piezoelectric transducer has a high Q factor and can obtain a 
big inductance in a predetermined frequency. However, a piezoelectric transducer is temperature- 
dependent, and if ambient temperature changes, frequency characteristics will change. Therefore, to use 
a piezoelectric transducer for an oscillator, it is necessary to compensate the frequency characteristics of 
a piezoelectric transducer to temperature. A temperature compensation oscillator can be constituted by 
combining the temperature-compensation circuit for carrying out temperature compensation of a 
piezoelectric transducer with an oscillator circuit. 

[0003] The circuit diagram of the conventional temperature compensation oscillator is shown in drawin g 
7 . In drawing 7 , the conventional temperature compensation oscillator 50 has an oscillator circuit 1, the 
variable capacitance diode VD which is a variable-capacity component, the temperature-compensation 
circuit 2, and a regulated power supply 51 . 

[0004] It connects with the power supply terminal 3 with same oscillator circuit 1 and regulated power 
supply 51. The regulated power supply 51 is connected to the temperature-compensation circuit 2. The 
cathode of variable capacitance diode VD is connected to the oscillator circuit 1 containing a 
piezoelectric transducer. The output of the temperature-compensation circuit 2 is connected to the 
cathode of variable capacitance diode VD. The anode of variable capacitance diode VD is grounded. 
[0005] The temperature-compensation circuit 2 operates with the power to which the oscillator circuit 1 
operated and was supplied from the regulated power supply 51 by the power by which such a 
temperature compensation oscillator 50 of a configuration was supplied from the power supply terminal 
3. And as for the temperature compensation oscillator 50, change of the temperature of the perimeter 
changes the frequency of a piezoelectric transducer. At this time, the temperature-compensation circuit 2 
outputs an electrical potential difference VI to coincidence corresponding to the temperature 
characteristic of a piezoelectric transducer. Since the electrical potential difference VI outputted from 
the temperature-compensation circuit 2 is inputted into the cathode of variable capacitance diode VD, it 
changes the electrostatic capacity of variable capacitance diode VD. Change of the electrostatic capacity 
of variable capacitance diode VD is set up so that change of the frequency characteristics of a 
piezoelectric transducer may be negated. Therefore, even if it is the case where the temperature around 
the temperature compensation oscillator 50 changes, the oscillation frequency of the signal sO outputted 
from an oscillator circuit 1 becomes an almost fixed value. 

[0006] In the temperature compensation oscillator 50, the temperature-compensation circuit 2 tends to 
be influenced by fluctuation of a power source compared with an oscillator circuit 1 . Since there is slight 
voltage variation in supply voltage Vcc, when direct continuation of the temperature-compensation 
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circuit 2 is carried out to a power supply terminal 3, the electrical potential difference VI outputted from 
the temperature-compensation circuit 2 is sharply changed by fluctuation of supply voltage Vcc. And 
when an electrical potential difference VI is changed sharply, the electrostatic capacity of variable 
capacitance diode VD is changed sharply, the resonance frequency of the resonance system which 
determines the oscillation frequency of an oscillator circuit 1 changes, and there is a problem that the 
oscillation frequency of the signal sO outputted from the temperature compensation oscillator 10 
becomes unstable. 

[0007] Therefore, in the temperature compensation oscillator 50, the temperature-compensation circuit 2 
is connected to the power supply terminal 3 through the regulated power supply 5 1 . Therefore, even if 
the temperature compensation oscillator 50 is the case where the electrical potential difference of supply 
voltage Vcc is changed, the supply voltage supplied to the temperature-compensation circuit 2 is not 
changed, and the oscillation frequency of the signal sO outputted from the temperature compensation 
oscillator 50 does not become unstable. 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional temperature compensation oscillator 50, 
since the temperature-compensation circuit 2 is connected to the power supply terminal 3 to which the 
oscillator circuit 1 was connected through a regulated power supply 51, the oscillation frequency of the 
signal sO outputted from an oscillator circuit 1 becomes stability. However, only the part which has a 
regulated power supply 51 is enlarged, and the temperature compensation oscillator 50 has the problem 
that cost starts. 

[0009] Then, this invention aims at offering the temperature compensation oscillator which can attain 

miniaturization and low cost-ization. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the temperature 
compensation oscillator of this invention is a temperature compensation oscillator which has an 
oscillator circuit, the variable-capacity component connected to said oscillator circuit, and a 
temperature-compensation circuit, and the electrical potential difference which the output of said 
temperature-compensation circuit is connected to the end of said variable-capacity component, and is 
outputted from said temperature-compensation circuit, and the electrical potential difference which is in 
phase and is changed are characterized by what is inputted into the other end of said variable-capacity 
component. 

[001 1] Moreover, the temperature compensation oscillator of this invention is a temperature 
compensation oscillator which has an oscillator circuit, the variable-capacity component connected to 
said oscillator circuit, and a temperature-compensation circuit, and the output of said temperature- 
compensation circuit is characterized by what it connects with the end of said variable-capacity 
component, and is connected to the power supply terminal with said same oscillator circuit, said 
temperature-compensation circuit, and other end of said variable-capacity component. 
[0012] Moreover, as for the temperature compensation oscillator of this invention, said oscillator circuit 
has a piezoelectric transducer, and the end of said variable-capacity component is characterized by what 
is connected to said piezoelectric transducer. 

[0013] Moreover, the temperature compensation oscillator of this invention is characterized by what the 
other end of said variable-capacity component is connected to said power supply terminal for through 
the first resistance. 

[0014] Moreover, the other end of said variable-capacity component is connected to the end of the 
second resistance, and the end of the first capacity means, and the temperature compensation oscillator 
of this invention is characterized by what the other end of said second resistance and the other end of the 
first capacity means are grounded for. 

[0015] Moreover, the other end of said variable-capacity component is connected to the end of the 
second resistance, and the end of the first capacity means, the other end of said first capacity means is 
grounded, and the temperature compensation oscillator of this invention is characterized by what the 
other end of the second resistance is connected to the control terminal for. 
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[0016] Moreover, the temperoure compensation oscillator of this invention is characterized by what said 
compensating network has resistance and a temperature-sensitive resistance element for. 
[0017] Moreover, the electronic instrument of this invention is characterized by having said temperature 
compensation oscillator. 

[0018] Thus, since the voltage variation of an inphase arises to the both ends of variable capacitance 
diode and the voltage variation is mutually offset even if the temperature compensation oscillator of this 
invention is the case where supply voltage is changed, by constituting, fluctuation of the electrical 
potential difference between both ends of variable capacitance diode can be made small, and fluctuation 
of the signal outputted from a temperature compensation oscillator can be made small. 
[0019] Moreover, since the temperature-compensation circuit is connected to the power supply terminal 
to which the oscillator circuit was connected, without minding a regulated power supply, the 
temperature compensation oscillator of this invention can attain miniaturization and low cost-ization. 
[0020] Moreover, since the temperature compensation oscillator with small fluctuation of the output 
signal by the temperature change is used for the electronic instrument of this invention, it can constitute 
an accurate controlling mechanism. 
[0021] 

[Embodiment of the Invention] The circuit diagram of one example of the temperature compensation 
oscillator of this invention is shown in drawing 1 . In drawin g 1 , the same notation is given to a part the 
same as that of the temperature compensation oscillator 50 shown in drawin g 7 , or equivalent, and 
explanation is omitted. 

[0022] In drawin g 1 , the temperature compensation oscillator 10 of this invention has an oscillator 
circuit 1, the temperature-compensation circuit 2, the variable capacitance diode VD that is a variable- 
capacity component, the first resistance Rl and the second resistance R2, and the capacitor CI which is 
the first capacity means. And the output of the temperature-compensation circuit 2 which consists of 
resistance and a thermistor is connected to the cathode which is the end of variable capacitance diode 
VD. Direct continuation of an oscillator circuit 1 and the temperature-compensation circuit 2 is carried 
out to the power supply terminal 3. The anode which is the other end of variable capacitance diode VD 
is grounded through resistance R2 and a capacitor CI while connecting with a power supply terminal 3 
through resistance Rl . Consequently, the supply voltage Vcc by which the partial pressure was carried 
out by resistance Rl and resistance R2 is inputted into the anode of variable capacitance diode VD at the 
same time the electrical potential difference VI outputted from the temperature-compensation circuit 2 
is inputted into the cathode of variable capacitance diode VD. 

[0023] In the temperature compensation oscillator 10 of such a configuration, since the temperature- 
compensation circuit 2 consists of resistance and a thermistor, if supply voltage Vcc is changed, an 
electrical potential difference VI will also be changed. That is, fluctuation of supply voltage Vcc and the 
electrical potential difference VI outputted from the temperature-compensation circuit 2 will carry out 
fluctuation of an inphase. 

[0024] Here, the voltage variation between the anode-cathodes of the variable capacitance diode VD 
based on fluctuation of supply voltage Vcc is explained using drawin g 2 . Drawin g 2 (a) is drawing 
showing fluctuation of electrical-potential-difference VVDbetween both ends ' of the variable 
capacitance diode VD of the conventional temperature compensation oscillator 50 with the electrical 
potential difference WD between both ends of the variable capacitance diode VD of the temperature 
compensation oscillator 10 of this invention, and drawin g 2 (b) is drawing showing fluctuation of the 
electrical potential difference to the time amount of the supply voltage Vcc of the temperature 
compensation oscillator 10 of this invention, an electrical potential difference VI, the electrical potential 
difference V2 that is an electrical potential difference of the anode of variable capacitance diode VD, 
and the electrical potential difference WD between both ends of variable capacitance diode VD. 
[0025] As shown in drawin g 2 (a), when supply voltage Vcc is changed with the passage of time, as for 
the conventional temperature compensation oscillator 50, an electrical potential difference VI is 
changed to supply voltage Vcc and an inphase. Therefore, the electrical potential difference of electrical- 
potential-difference VVDbetween both ends ' of the variable capacitance diode VD of the temperature 
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compensation oscillator 50 TKhanged. However, it sets to the temperature compensation oscillator l'O of 
this invention. Since supply voltage Vcc and the electrical potential difference V2 changed to an inphase 
are inputted into the anode of variable capacitance diode VD by resistance Rl and R2 as shown in 
drawing 2 (a) and (b), Since the voltage variation of an inphase arises in the anode and cathode and the 
voltage variation of an anode and the voltage variation of a cathode are offset mutually, the electrical 
potential difference WD between both ends of variable capacitance diode VD becomes voltage 
variation smaller than WD'. 

[0026] Therefore, even if the temperature compensation oscillator 10 of this invention is the case where 
supply voltage Vcc is changed, since fluctuation of the electrical potential difference WD between both 
ends of variable capacitance diode VD is small, the frequency drift of a signal sO is small [ the 
oscillator ]. 

[0027] Moreover, since the temperature-compensation circuit 2 is connected to the power supply 
terminal 3 to which the oscillator circuit 1 was connected, without minding a regulated power supply, 
the temperature compensation oscillator 10 can attain miniaturization and low cost-ization. 
[0028] Next, the concrete circuit diagram of the temperature compensation oscillator of this invention is 
shown in drawing 3 . In drawin g 3 , the oscillator circuit 1 of the temperature compensation oscillator 10 
has the transistor TR1 which is an NPN transistor, the quartz resonator XI which is a piezoelectric 
transducer, resistance Rl 1, R12, and R13, and capacitors CI 1, C12, C13, and C14. The temperature- 
compensation circuit 2 has resistance R21, R22, and R23 and the thermistors TH1, TH2, and TH3 which 
are temperature-sensitive resistance elements. 

[0029] In the oscillator circuit 1, while the collector of a transistor TR1 is grounded through a capacitor 
CI 4, it connects with the power supply terminal 3. The base of a transistor TR1 is connected to the end 
of a quartz resonator XI, and the end of a capacitor CI 2 while connecting with a power supply terminal 
3 through resistance R12 and grounding it through resistance R13. The emitter of a transistor TR1 is 
connected to the other end of a capacitor C12 while connecting with an output terminal 4 through a 
capacitor C13 and grounding it through resistance Rl 1 and a capacitor CI 1. The cathode of variable 
capacitance diode VD is connected to the other end of a quartz resonator XL 
[0030] In the temperature-compensation circuit 2, the end of resistance R21 is connected to a power 
supply terminal 3, and the other end of resistance R21 is connected to the thermistor TH1 and the end of 
resistance R22. A thermistor TH1 and the other end of resistance R22 are connected to the end of 
resistance R23 and a thermistor TH3. The other end of resistance R23 is connected to the end of a 
thermistor TH2. The other end of a thermistor TH2 and a thermistor TH3 is grounded. And the end of a 
thermistor TH3 is connected to the cathode of variable capacitance diode VD. 
[0031] In the temperature compensation oscillator 10 which has such a configuration, the Colpitts 
oscillator circuit containing the transistor TR1 of an oscillator circuit 1, capacitors CI 2 and CI 4, and a 
quartz resonator XI is constituted. And if temperature changes, the frequency characteristics of a quartz 
resonator XI will change, and the value of the electrical potential difference VI outputted to it and 
coincidence from the temperature-compensation circuit 2 will change corresponding to the temperature 
of a quartz resonator XI. The electrical potential difference VI outputted from the temperature- 
compensation circuit 2 is inputted into the cathode of variable capacitance diode VD, and the 
electrostatic capacity of variable capacitance diode VD changes. Change of the electrostatic capacity of 
variable capacitance diode VD is set up so that it may become the amount which negates change of the 
frequency of a quartz resonator XI . Therefore, even if it is the case where surrounding temperature 
changes, the oscillation frequency of the signal sO outputted from the temperature compensation 
oscillator 10 becomes an almost fixed value independent of temperature. 

[0032] Next, the circuit diagram of another example of the temperature compensation oscillator of this 
invention is shown in drawing 4 . In drawin g 4 , the same notation is given to a part the same as that of 
the temperature compensation oscillator 10 shown in drawing 3 , or equivalent, and explanation is 
omitted. The temperature compensation oscillator 20 is replaced with an oscillator circuit 1 and the 
temperature-compensation circuit 2, and it differs from the temperature compensation oscillator 10 in 
that it has oscillator-circuit la and temperature-compensation circuit 2a. 
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[0033] There is no oscillatorarcuit la of CI 3 and C14 capacitors of an oscillator circuit 1 of the 
temperature compensation oscillator 20, and it has a transistor TR2, resistance R31, resistance R32, a 
capacitor C31, a capacitor C32 5 and a capacitor C33. Temperature-compensation circuit 2a has 
resistance R24, resistance R25, resistance R26, resistance R27, a thermistor TH4, a thermistor TH5, and 
a thermistor TH6. 

[0034] The collector of a transistor TR1 is connected to the emitter of a transistor TR2 in oscillator- 
circuit la. The base of a transistor TR1 is connected to the end of a quartz resonator XI , and the end of a 
capacitor C12 while connecting with a power supply terminal 3 through resistance R31 and resistance 
R12 and grounding it through resistance R13. The emitter of a transistor TR1 is connected to the other 
end of a capacitor C12 while it is grounded through resistance Rl 1 and a capacitor CI 1 . The base of a 
transistor TR2 is connected to the power supply terminal 3 through resistance R12 while it is grounded 
through a capacitor C32. The collector of a transistor TR2 is connected to the output terminal 4 through 
the capacitor C31 while connecting with a power supply terminal 3 through resistance R32. The power 
supply terminal 3 is grounded through the capacitor C33. And the anode of variable capacitance diode 
VD is connected to the other end of a quartz resonator XI . It connects with a power supply terminal 3 
through resistance Rl, and the cathode of variable capacitance diode VD is grounded through resistance 
R2 and a capacitor CL 

[0035] In temperature-compensation circuit 2a, the end of thermistors TH4 and TH6 is connected to a 
power supply terminal 3, and the other end of a thermistor TH4 is connected to the end of resistance 
R24. The other end of a thermistor TH6 is connected to the end of resistance R25 and R27. The other 
end of resistance R24 and R25 is connected to the thermistor TH5 and the end of resistance R26. A 
thermistor TH5 and the other end of resistance R26 are grounded. And the other end of resistance R27 is 
connected to the anode of variable capacitance diode VD. 

[0036] Even if such a temperature compensation oscillator 20 of this invention of a configuration is the 
case where supply voltage Vcc is changed, since fluctuation of the electrical potential difference WD 
between both ends of variable capacitance diode VD is small, its fluctuation of the signal sO outputted 
from the temperature compensation oscillator 20 is also small. 

[0037] Moreover, since temperature-compensation circuit 2a is connected to the power supply terminal 
3 to which oscillator-circuit la was connected, without minding a regulated power supply, the 
temperature compensation oscillator 20 can attain miniaturization and low cost-ization. 
[0038] Moreover, the temperature compensation oscillator 20 can continue an oscillation to stability, 
without receiving the voltage variation of the next step, and a load effect, since the signal sO outputted is 
outputted from the collector of the transistor TR2 which a direct output is not carried out from a 
transistor TR1 , but has a buffer magnification operation. 

[0039] Next, the circuit diagram of still more nearly another example of the temperature compensation 
oscillator of this invention is shown in drawin g 5 . In drawin g 5 , the same notation is given to a part the 
same as that of the temperature compensation oscillator 20 shown in drawin g 4 , or equivalent, and 
explanation is omitted. It differs from the temperature compensation oscillator 20 in that the temperature 
compensation oscillator 30 is connected to the control terminal 5, without grounding the other end of 
resistance R2. 

[0040] Even if such a temperature compensation oscillator 30 of this invention of a configuration is the 
case where supply voltage Vcc is changed, since fluctuation of the electrical potential difference WD 
between both ends of variable capacitance diode VD is small, its frequency drift of the signal sO 
outputted from the temperature compensation oscillator 30 is also small. 

[0041] Moreover, since temperature-compensation circuit 2a is connected to the power supply terminal 
3 to which oscillator-circuit la was connected, without minding a regulated power supply, the 
temperature compensation oscillator 30 can attain miniaturization and low cost-ization. 
[0042] Moreover, the partial pressure of the difference of the predetermined control voltage and supply 
voltage Vcc which were inputted from the control terminal 5 is carried out between resistance Rl and 
resistance R2, and the temperature compensation oscillator 30 is impressed to the cathode of variable 
capacitance diode VD. Therefore, by adjusting control voltage, the capacity of variable capacitance 
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diode VD can be tuned finel^and the oscillation frequency of the signal sO outputted from a 
temperature compensation oscillator can be tuned finely. 

[0043] In addition, even if it is the case where supply voltage Vcc is changed, the voltage variation 
between the anode-cathodes of variable capacitance diode can be prevented from being generated in 
each above-mentioned example by setting the value of resistance Rl and resistance R2 as a 
predetermined value. Moreover, although the other end of variable capacitance diode is connected to the 
power supply terminal through resistance while the end of variable capacitance diode is connected to the 
output of a temperature-compensation circuit, the temperature compensation oscillator of this invention 
Between the end of variable capacitance diode, and the outputs of a temperature-compensation circuit, 
Or even if it is the case where circuit elements, such as a case where between a power supply terminal 
and the other ends of variable capacitance diode is linked directly, and a capacitor, an inductor, are 
inserted, the same operation effectiveness as the temperature compensation oscillator of this invention is 
done so. 

[0044] In addition, in the above-mentioned example, although explained using the oscillator circuit of 
the Colpitts mold, even if it uses oscillator circuits, such as a Hartley mold, a clap mold, and the Pierce 
mold, the same operation effectiveness is done so. Moreover, even if it is an oscillator circuit using 
logical elements using a bipolar transistor, such as not only an oscillator circuit but a field-effect 
transistor, and CMOS, the same operation effectiveness is done so. Moreover, the temperature 
compensation oscillator of this invention does the same operation effectiveness so, even if circuit 
elements, such as capacitors other than resistance and temperature-sensitive resistance and an inductor, 
are inserted in the temperature compensation circuit. Moreover, even if it is the ceramic resonator using 
not only a quartz resonator but a surface acoustic wave resonator, or bulk resonance, a lithium tantalate 
resonator, a lithium-niobate resonator, etc. as a piezoelectric transducer, the same operation 
effectiveness is done so. Moreover, if it is the component to which capacity can be changed as a 
variable-capacity component, it cannot be overemphasized that it is not what is limited to variable 
capacitance diode. 

[0045] Next, the block diagram of the transmitter which is one example of the electronic instrument of 
this invention is shown in drawin g 6 . In drawing 6 , a transmitter 40 has an antenna 40 1 , a duplexer 
402, Amplifiers 403a and 403b, the mixed sections 404a and 404b, a voltage controlled oscillator 405, 
the PLL circuit 406, a low pass filter 407, the temperature compensation oscillator 10 of this invention, 
the modulation section Tx, and the recovery section Rx. 

[0046] The PLL circuit 406 inputs the output signal of a voltage controlled oscillator 405, and it carries 
out a dividing backward phase comparison to the oscillation signal of the temperature compensation 
oscillator 10, and it outputs control voltage so that it may become a predetermined frequency and a 
phase. 

[0047] A voltage controlled oscillator 405 outputs the RF signal according to the control voltage in 
response to the control voltage through a low pass filter 407 with a control terminal. This RF signal is 
given to the mixed sections 404a and 404b as a local oscillation signal, respectively. 
[0048] Mixed section 404a mixes the intermediate frequency signal and local oscillation signal which 
are outputted from the modulation section Tx, and changes them into a sending signal. This sending 
signal is amplified by amplifier 403a, and is emitted from an antenna 401 through a duplexer 402. 
[0049] The input signal from an antenna 401 is amplified by amplifier 403b through a duplexer 402. 
Mixed section 404b mixes the input signal and the local oscillation signal from a voltage controlled 
oscillator 405 which were amplified by amplifier 403b, and changes them into an intermediate 
frequency signal. This intermediate frequency signal is detected in the recovery section Rx. 
[0050] Since the temperature compensation oscillator 10 with small fluctuation of the output signal by 
the temperature change is used for the transmitter 40 of the example mentioned above, it can constitute a 
transmitter with a sufficient frequency precision. 

[0051] In addition, although the electronic instrument using the temperature compensation oscillator of 
this invention was explained using the transmitter 40, it cannot be overemphasized that the electronic 
instrument of this invention is not what is restricted to the transmitter of this configuration. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/17/2005 



Page 7 of 7 



[0052] 




[Effect of the Invention] Since the voltage variation of an inphase arises to the both ends of a variable- 
capacity component and the voltage variation is mutually offset even if it is the case where supply 
voltage is changed, the temperature compensation oscillator of this invention can make small fluctuation 
of the electrical potential difference between both ends of a variable-capacity component, and can make 
small the frequency drift of the signal outputted from a temperature compensation oscillator. 
[0053] Moreover, since the temperature-compensation circuit is connected to the power supply terminal 
to which the oscillator circuit was connected, without minding a regulated power supply, the 
temperature compensation oscillator of this invention can attain miniaturization and low cost-ization. 
[0054] Moreover, by adjusting the predetermined control voltage inputted from the control terminal, the 
temperature compensation oscillator of this invention can tune the capacity of a variable-capacity 
component finely, and can tune finely the frequency of the signal outputted from a temperature 
compensation oscillator. 

[0055] Moreover, since the temperature compensation oscillator with small fluctuation of the output 
signal by the temperature change is used for the electronic instrument of this invention, it can constitute 
a transmitter with a sufficient frequency precision. 



[Translation done.] 
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